Objective: Patients with mild traumatic brain injury (MTBI) usually suffer from the post-concussion symptoms (PCS). PCS could recover by 3 months post-injury, but some patients still persistently complain of those symptoms for years. Accordingly, the Chang-Gung University Brief Intervention for Post-Concussion Symptoms (CGU-BIPCS) was developed to intervene PCS based on the established advantages of health education. This prospective study thus aims to evaluate the effectiveness of CGU-BIPCS for patients with MTBI. Methods: A total of 130 participants, which included 53 healthy participants and 77 patients with MTBI. Patients were further subdivided as two groups: "regular intervention" (RI) and "health education intervention" (EI). PCS of patients with MTBI were respectively evaluated at 2 weeks and 3 months post-injury, and symptoms of healthy participants were also examined. Results: Both patients in RI and EI reported significantly more PCS than healthy participants did at 2 weeks and 3 months post-injury but less PCS at 3 months than at 2 weeks post-injury. However, the PCS endorsement of patients in RI and EI were not significantly different. In addition, more patients in EI reported significantly PCS deterioration than patients in RI did at 3 months post-injury. Conclusions: Although establishing the effectiveness of CGU-BIPCS was unsuccessful in this study, it is further suggested that a potential iatrogenic effect from this kind of early interventions should never be overlooked.
it is time-saving for administering the CGU-BIPCS because it usually takes less than 20 min to be completed. Considering that patients with MTBI may heterogeneously report PCS with diverse domains of symptomatology (Ettenhofer & Barry, 2012; Sullivan, Berndt, Edmed, Smith & Allen, 2016) , which usually includes physical, cognitive and/or emotional symptoms, the CGU-BIPCS specifically utilizes coping strategies for five specific domains associated with MTBI; (1) physical symptoms, (2) cognitive difficulties, (3) emotional disturbances, (4) sleep problems and (5) stress management, in addition to providing general information about PCS.
Since the CGU-BIPCS consists of multi-domain information regarding MTBI and PCS and is easily accessible in any clinical setting, our study sought to evaluate the effectiveness of the CGU-BIPCS for PCS together with the following hypotheses: (1) at 2 weeks post-injury, patients with MTBI would report significantly more PCS than healthy participants, (2) at 3 months post-injury, the PCS reported by MTBI patients would not differ from healthy participants, and (3) at 3 months postinjury, patients with MTBI who received the CGU-BIPCS would report significantly fewer symptoms than those who received standard medical intervention.
Methods

Participants
From December 2010 to March 2015, 77 patients (57% female), who reported symptoms after MTBI presented to our neurosurgical outpatient clinic due to a standard referral from the emergency department, were recruited in this prospective study. Patients without any history of MTBI before were informed of the study rationale after visiting a neurosurgical outpatient clinic at a level I trauma center. All study protocols were approved by the Research Ethics Committee of our Medical Center. The diagnosis of MTBI was based on the criteria from the American Congress of Rehabilitation Medicine (American Congress of Rehabilitation Medicine, 1993), including: (1) an initial Glasgow Coma Scale (GCS; Jennett & Bond, 1975) score of 13-15; (2) an initial loss of consciousness of 30 min or less; and (3) post-traumatic amnesia lasting less than 24 hr.
To evaluate the effectiveness of CGU-BIPCS, patients with MTBI were further divided into two subgroups based on the schedule of utilization of CGU-BIPCS. Specifically, before the CGU-BIPCS was developed and utilized in the present study, 25 patients with MTBI were designated as the "Regular Intervention" (RI) group, while the remaining 52 patients who were evaluated using the CGU-BIPCS were designated as the "Health Education Intervention" (EI) group.
Because the complicated MTBI (Williams, Levin, & Eisenberg, 1990 ) which means that patients had observable brain lesions usually on the computed tomography (CT) might worsen the PCS reporting after injuries, the chi-square analysis was used to reveal a potential difference of brain lesions in each intervention group. Moreover, the two-way analysis of variance (ANOVA) was used to compare the PCS based on the intervention groups (EI vs. RI) and observable brain lesions (CT positive vs. negative findings). The results showed that numbers of participants with brain lesions in these two intervention groups were not significantly different (χ
2
(1, N = 77) = 2.55, p = .11). In addition, no significant main effect of intervention groups (2 weeks post-injury: F (1,73) = 0.16, p = .69; 3 months post-injury: F (1,73) = 0.08, p = .78) and of brain lesions (2 weeks postinjury: F (1,73) = 2.04, p = .16; 3 months post-injury: F (1,73) = 2.45, p = .12), while no significant interaction effect (2 weeks post-injury: F (1,73) = .25, p = .62; 3 months post-injury: F (1,73) = 2.12, p = .15) was revealed either. Accordingly, patients' performances associated with the observable brain lesions were not further analyzed in this study.
Another group of 53 healthy participants (73% female) from another series of studies (Yang et al., 2014) were recruited from community. Voluntary informed consent was also obtained from this "control" group. Inclusion criteria included the following: (1) patient age between 16 and 85 years; (2) the lack of a medical history of TBI, psychiatric illnesses (e.g., schizophrenia), or other medical illnesses (e.g., cerebrovascular diseases). Demographic data for healthy participants and patients with MTBI are presented in Table 1 . No significant differences in gender (χ 2 (2, N = 130) = 3.70, p = .16), age (F (2, 127) = 2.17, p = .12) or years of formal education (F (2,127) = 1.10, p = .34) were found between healthy participants and two subgroups of patients with MTBI.
PCS Evaluation
Following the diagnosis of PCS using the International Classification of Diseases (ICD-10, World Health Organization, 1992) , the Checklist of Post-Concussion Symptoms (CPCS, Yang et al., 2007) was used to assess 16 commonly reported symptoms associated with MTBI. Those symptoms were further subdivided into three domains: (1) Nine physical symptoms including headache, dizziness, fatigue, nausea, vomiting, blurred vision, tinnitus, insomnia, and loss of energy. (2) Three cognitive symptoms including memory impairment, psychomotor slowing, and attention deficit. (3) Three emotional symptoms including depression, anxiety, and irritability. To evaluate the severity of symptoms, the CPCS was modified to resemble a 5-point Likert-like scale, with a 0-4 range (a score of 0 = no symptoms detected, a score of 1 = mild symptoms, a score of 2 = moderate symptoms, a score of 3 = severe symptoms, and a score of 4 = extreme symptoms). This modified CPCS (mCPCS) has shown acceptable psychometric properties a reported in a previous study (Yuen, Lin, You, Chiu, & Yang, 2012) . The internal consistency reliability of the mCPCS was Cronbach's α = .93 (N = 50), the split-half reliability was r = .89, and the test-retest reliability (N = 20, over 2 months retest interval) was r = .67.
Intervention
As for the RI group, patients were educated and treated with regular intervention of MTBI in neurosurgical outpatient clinics. It usually took 5-10 min and consisted of an unstructured consultation, which mainly included a brief explanation of PCS manifestation and warnings of specific deteriorating clinical signs after MTBI, such as delirium and hemiplegia.
As for the EI group, according to the local empirical information (Yang et al., 2007) and following the previously published recommendations regarding a brief education program for PCS (Mittenberg et al., 1996 (Mittenberg et al., , 2001 , the CGU-BIPCS was developed as a colored single-page (8.3-in. height × 11.8-in. width) presentation, which can be folded up twice in advance to be carried more easily. The CGU-BIPCS consists of three major components: (1) "Understanding PCS", (2) "prognosis of PCS" and (3) "symptom management." Using this material, the nature and course of PCS were introduced and both early symptoms (physical discomforts), and more chronic symptoms (emotional disturbances) were reviewed. In addition, the prognosis for the normalization of symptoms and recovery from PCS were presented. Finally, the CGU-BIPCS provided information regarding five categories of coping strategies for those with PCS:
(1) Physical symptoms: According to their own physical burdens, patients were encouraged to manage their working and resting times in proper sequence. (2) Cognitive symptoms: Patients were encouraged to use distributed learning to reduce the intensive cognitive burden, and also exercise some mnemonic strategies to compensate for temporary memory difficulties. Since patients may not respond optimally to initial informational overload, due to severe physical symptoms during the acute stage following MTBI, the overview of each domain of symptom management was restricted within 200 Chinese words.
Procedures
All patients diagnosed with MTBI were prospectively assessed in an outpatient clinic at 2 weeks and 3 months post-injury. Healthy participants were also evaluated for symptoms over the past 2 weeks and were asked whether they experienced any PCS symptoms (e.g., headache or fatigue) during the previous 2 weeks. Notes: N = number of participants; MTBI = mild traumatic brain injury; M ± SD = mean ± standard deviation; Edu = formal education years; first duration = days between injury and the first evaluation; second duration = days between injury and the second evaluation; GCS = Glasgow Coma Scale; RI = regular intervention group; EI = health education intervention group. When the CGU-BIPCS was adopted and utilized, patients designated as the EI group were instructed in the use of the CGU-BIPCS prior to first evaluation. A trained neuropsychologist illustrated the CGU-BIPCS with a standardized instruction, and a "question and answer" period to educate patients using this information during their daily lives. Ten to twenty minutes were routinely required to complete the CGU-BIPCS.
Data Analysis
According to the number of participants (25 patients in the RI group, 52 patients in the EI group, and 53 healthy participants), the estimated statistical power (.80) with this sample size was acceptable. However, because the sample size was different between the two subgroups of patients with MTBI and healthy participants, a series of independent samples t-tests were used to compare the scores on the mCPCS between healthy participants and patients with EI and RI. It was determined a priori that a Bonferroni correction rendered statistical significance at p < .0167. In addition, a series of paired-samples t-tests were used to compare EI to RI at the 2 weeks and 3 months post-injury. It was also determined a priori that a Bonferroni correction rendered statistical significance at p < .0125. Patients with missing data were excluded pairwise. Commercially available software (SPSS version 17.0; SPSS, Inc., Chicago, IL) was employed.
Results
Post-injury PCS
A comparison of performance on the mCPCS at 2 weeks post-injury revealed significant differences in a number of PCS symptoms between the EI group and healthy participants (total score: t (103) = 4.99, p < .001; physical PCS: t (103) = 6.00, p < .001; cognitive PCS: t (103) = 3.00, p = .00; emotional PCS: t (103) = 3.14, p = .00) ( Table 2 ; Fig. 1 ). Significant differences in mCPCS scores between the RI group and health participants were also observed, with the exception of the emotional PCS (total score: t (76) = 4.52, p < .001; physical PCS: t (76) = 5.67, p < .001; cognitive PCS: t (76) = 2.56, p = .02; emotional PCS: t (76) = 2.17, p = .03). No significant differences were found between EI and RI groups (total score: t (75) = −.07, p = .94; physical PCS: t (75) = .08, p = .93; cognitive PCS: t (75) = .02, p = .92; emotional PCS: t (75) = −.53, p = .60).
At 3 months post-injury, similar results were observed. Patients in the EI group (total score: t (103) = 3.19, p = .00; physical PCS: t (103) = 2.78, p = .01; cognitive PCS: t (103) = 2.94, p = .00; emotional PCS: t (103) = 2.80, p = .01) reported significantly more severe symptoms (higher mCPCS scores) than healthy participants, while patients in the RI group reported significantly more severe physical and cognitive PCS symptoms (total score: t (76) = 2.52, p = .01; physical PCS: t (76) = 2.06, p = .04; cognitive PCS: t (76) = 2.77, p = .01; emotional PCS: t (76) = 2.34, p = .02). Scores on the mCPCS were not significantly different between patients in EI and RI groups (total score: t (75) = −.79, p = .43; physical PCS: t (75) = −.67, p = .51; cognitive PCS: t (75) = −.21, p = .83; emotional PCS: t (75) = −.68, p = .50). N = number of participants; MTBI = mild traumatic brain injury; mCPCS = Modified Checklist of Post-Concussion Symptoms; Total PCS = total score of the mCPCS; pPCS = physical score of the mCPCS; cPCS = cognitive score of the mCPCS; ePCS = emotional score of the mCPCS; RI = regular intervention group; EI = health education intervention group. a Represents a significant difference between the scores of healthy participants and the ones of MTBI patients' evaluation; b represents a significant difference between the evaluations of PCS at 2 weeks and at 3 months after MTBI; **p < .001; *p < .01
Effectiveness of CGU-BIPCS
Analysis of CGU-BIPCS data revealed that only patients in the EI group reported less severe physical symptoms at 3 months than at 2 weeks post-injury (total score: t (51) = 1.44, p = .16; physical PCS: t (51) = 3.58, p = .00; cognitive PCS: t (51) = −.16, p = .87; emotional PCS: t (51) = −.29, p = .77). Patients in the RI group reported significantly less severe total and physical PCS symptoms at 3 months when compared to 2 weeks post-injury (total score: t (24) = 2.93, p = .01; physical PCS: t (24) = 4.48, p < .001; cognitive PCS: t (24) = .21, p = .84; emotional PCS: t (24) = .00, p = 1.00).
In order to further compare PCS between patients in the EI group and those in the RI group at 2 weeks and 3 months postinjury, two conditions (Stable/Improving and Deteriorating) were subdivided for PCS changes between two evaluations. The "Stable/Improving" condition was defined as an unchanged or decreased total mCPCS score at 3 months post-injury when compared to the 2 week post-injury score, while the "Deteriorating" condition was defined as a higher mCPCS score at 3 months post-injury when compared to scores obtained at 2 weeks post-injury. A chi-square analysis (Fig. 2) revealed that patients in the EI group reported significantly greater PCS deterioration than patients in the RI group at 3 months post-injury (χ
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(1,N = 77) = 4.28, p = .04, Phi = .24, p = .04 with a medium effect size: .32). A post-hoc 2-way ANOVA (Intervention × Improving/Deteriorating) to explore differences of PCS endorsements at 3 months post-injury further showed that there were no significant main effects of intervention for PCS (total PCS: F (1,73) = 0.23, p = .64; physical PCS: F (1,73) = 0.35, p = .56; cognitive PCS: F (1,73) = 0.49, p = .49; emotional PCS: F (1,73) = 1.10, p = .30), whereas the significant main effects of Improving/Deteriorating groups (total PCS: F (1,73) = 18.84, p < .001; physical PCS: F (1,73) = 10.87, p = .002; cognitive PCS: F (1,73) = 7.97, p = .006; emotional PCS: F (1,73) = 26.21, p < .001) were revealed. Interestingly, the significant interaction effects were also presented (total PCS: F (1,73) = 4.82, p = .03; cognitive PCS: F (1,73) = 7.12, p = .009), except for the physical (physical PCS: F (1,73) = 0.68, p = .41) and emotional PCS (F (1,73) = 3.41, p = .07) (Fig. 3 and Table 3 ).
Discussion
Post-injury PCS
Our results demonstrate that at 2 weeks post-injury, patients in both the EI and RI groups reported significantly increased PCS symptoms relative to healthy participants, supporting the results of previously published studies (Alexander, 1995;  Fig. 1 . Post-concussion symptoms of patients with mild traumatic brain injury and healthy participants at 2 weeks and 3 months post-injury (EI = health education intervention group; RI = regular intervention group; mCPCS = Modified Checklist of Post-Concussion Symptoms; SEM = standard error of the mean). Gasquoine, 1997; Gouvier, Cubic, Jones, Brantley, & Cutlip, 1992; Levin et al., 1987; Lowdon, Briggs, & Cockin, 1989; Rutherford, 1989; Ryan & Warden, 2003) . Levin and colleagues (1987) evaluated 57 patients at 1 week following MTBI and showed that their subjects reported significantly more PCS symptoms, including cognitive problems, physical complaints, and emotional disturbances, than healthy participants did. Yang and colleagues (2007) prospectively evaluated PCS symptomatology and clinical outcomes at 1-2 weeks post-injury in 115 patients with MTBI, and reported that patients suffered from markedly more severe PCS physical symptoms (e.g., headache, dizziness, and fatigue). These investigators further demonstrated that dizziness during the acute period following MTBI could adversely influence clinical outcome.
By 3 months post-injury, MTBI patients in both EI and RI groups continued to report significantly more PCS symptoms than healthy participants, even though fewer symptoms were present when compared to 2 weeks post-injury. These findings were partially consistent with previous ones (Dikmen et al., 1986; Levin et al., 1987; Ponsford et al., 2000; Rees, 2003; Rutherford, 1989) . First, our findings supported that PCS usually improved by 3 months after MTBI (Levin et al., 1987; Rees, 2003) . An early study of Levin and colleagues (1987) , who compared PCS between 57 patients with MTBI and 56 healthy adults at 1 week, 1 month, and 3 months post-injury, and have evidenced that patients reported significantly less PCS along with three evaluations. On the other hand, our results did not reveal that patients at 3 months post-injury reported significantly less symptoms than healthy participants did. As a matter of fact, a few researchers (Lange, Iverson, & Rose, 2011; Rimel, Giordani, Barth, Boll, & Jane, 1981; Sheedy, Harvey, Faux, Geffen, & Shores, 2009 ) indicated that PCS was still significantly endorsed at 3 months after injury. For example, Rimel and colleagues (1981) recorded PCS from 424 patients with MTBI, and showed that 84% of patients still suffered from various symptoms at 3 months post-injury. Lange and colleagues (2011) examined PCS of 60 patients with MTBI, 58 depressed patients and 72 healthy participants, and further considered that depressed symptoms which could significantly compromise the recovery process after MTBI contributed to persistent PCS at 2 months post-injury.
Effectiveness of CGU-BIPCS
Despite the finding that all patients with MTBI reported less severe PCS symptoms at 3 months when compared to 2 weeks post-injury, our results did not reveal a significant improvement in PCS symptoms in the EI group when compared to the RI group. Conversely, more patients in the EI group than in the RI group reported a deterioration of PCS endorsements at 3 months post-injury. Moreover, it was shown that a discrepancy of scores on mCPCS between Stable/Improving and Deteriorating groups was significantly greater in patients receiving the CGU-BIPCS than in ones receiving regular interventions. These results appeared to implicate that although some patients could benefit from the CGU-BIPCS, others might report more severe PCS endorsements after this health education. These findings do not support those of several previous studies (Gronwall, 1986; Mittenberg et al., 1996; Ponsford et al., 2002; Wade et al., 1998) . Mittenberg and colleagues (1996) used a printed 10-page working manual to assist patients with MTBI education that resulted in a reduction in severity of PCS, and showed that patients receiving this treatment reported a significantly shorter duration of average symptoms and lower frequency of symptoms than patients receiving regular treatment at 6 months post-injury. In order to comprehensively evaluate the affect of early intervention on clinical outcomes in 202 patients with MTBI, Ponsford and colleagues (2002) developed an information booklet outlining the symptoms associated with MTBI, together with recommendations for coping strategies, and revealed that patients receiving this booklet at 1 week post-injury reported significantly fewer overall symptoms and less stress at 3 months post-injury.
Three possible considerations might be accounted for this controversy. First, psychological perceptions of symptoms in patients with MTBI may significantly influence PCS reporting (Gunstad & Suhr, 2001 Iverson, et al., 2010; Mittenberg, et al., 1992; Lange, Iverson, & Rose, 2010; Yang, et al., 2014) . Mittenberg and colleagues (1992) has proposed a condition of "expectation as etiology" to illustrate the persistence of PCS. These investigators asked healthy participants to create imaginary symptoms associated with MTBI, and found that they reported a significantly higher incidence of specific symptoms (i.e., headache and blurred vision) than patients with actual MTBI. A series of studies by Suhr (2001, 2004) N = number of participants; mCPCS = Modified Checklist of Post-Concussion Symptoms; Total PCS = total score of the mCPCS; pPCS = physical score of the mCPCS; cPCS = cognitive score of the mCPCS; ePCS = ecore of the mCPCS; RI = regular intervention group; EI = health education intervention group; stable/improving = an unchanged or decreased total mCPCS score at 3 months post-injury comparing to the 2 week post-injury score; Deteriorating = a higher mCPCS score at 3 months post-injury comparing to scores obtained at 2 weeks post-injury.
proposed the "Good-old-days bias" hypothesis to explain the persistence of PCS symptoms. These investigators found that although patients who suffered from different clinical syndromes (depression and head injury), experienced remarkable PCSlike symptoms, patients with head injuries significantly underestimated the number of pre-injury symptoms they had experienced than healthy participants did. Since psychological perception is significantly associated with PCS symptoms, it may be necessary to reconsider the effectiveness of early HE for PCS. The HE (such as the CGU-BIPCS used in this study) that normally provides comprehensive information regarding symptom manifestation and consequences of MTBI may potentially contribute to "iatrogenic" PCS reporting. Historically, an iatrogenic effect referred to 'all clinical conditions for which remedies, physicians or hospitals are the "sickening" agents (Illich, 1976) . Illich (1976) further identified the symptoms of social over-medicalization from the affect of medical treatment as "social iatrogenesis." Following a careful evaluation of the process of treatment in 110 patients with head injuries, Kelly (1975) suggested that social iatrogenesis was associated with the reporting of post-traumatic symptoms that were influenced by physician's attitudes. If doctors diagnose a patient with a specific illness, and the symptoms are taken seriously, the patient usually recovers quickly. Conversely, the patient may become overwhelmed by anxious and depressive reactions to brain injury, Kelly (1975) concluded that post-traumatic symptoms after MTBI were perpetuated by the attitude of the medical professionals treating the patient, rather than the results of specific brain lesions. Although the CGU-BIPCS has been illustrated by a structured and standardized procedure with a trained neuropsychologist, its iatrogenic effect cannot be ignored in the present study. Since the CGU-BIPCS presents multiple coping strategies for all types of PCS, it is possible that the measure may have implicitly or explicitly primed patients to attend to PCS they were not currently experiencing. For example, it may have been problematic to inform a patient only suffering from headache and dizziness that he or she may experience other cognitive or emotional symptoms, such as memory problems and anxiety. Thus, the psychological perceptions of clinical outcomes after MTBI, introduced by the CGU-BIPCS, could elicit "imaginary" symptoms, and the reporting of PCS may be artificially exaggerated following this early educational intervention. Accordingly, the HE which consists of comprehensive information of MTBI might be workable effectively only after tailoring it to each patient's specific symptom manifestations. For example, only coping strategies for physical symptoms in the HE will be introduced to patients who complained of headache and dizziness immediately after MTBI, and general information of symptom manifestations might be educated after recovering from those acute symptoms.
The HE seemed to negatively affect the reporting of various physical and psychological symptoms in the present study. Similar findings which indicated that HE might worsen patients' symptom endorsements. For example, although the critical incident stress management (CISM) program has been introduced to help emergency services personnel in dealing with highly stressful situations for more than three decades (Mitchell, 1983) , it has been shown that the CISM is ineffective in preventing post-traumatic stress disorder (PTSD) and may even paradoxically exacerbate the stress-related symptoms both in patients and medical personnel (Macnab, Russel, Lowe, & Gagnon, 1999; van Emmerik, Kamphuis, Hulsbosch, & Emmelkamp, 2002; World Health Organization, 2003) . A meta-analysis study by van Emmerik and colleagues (2002) revealed that the CISM procedure cannot improve psychological symptoms and may even delay the natural recovery associated with trauma-related disorders. After reviewing several meta-analyses, randomized controlled trials (RCTs), comparison studies and case reports, Bledsoe (2003) also concluded that the CISM should be used with extreme caution and never be employed as a mandatory intervention for psychological catastrophic reactions. The World Health Organization (WHO, 2003) has announced that the use of the CISM is not advised for single-session psychological debriefing that may compel patients to share personal experiences beyond a certain comfort level.
Limitations
Although PCS symptoms were significantly diminished by 3 months after MTBI, the effectiveness of CGU-BIPCS was not validated by the results of the present study. Several methodological limitations of the present study should be considered. First, the reporting of symptoms of healthy participants was not monitored prospectively, making it difficult to reveal the progression of symptoms in those participants. Second, even though the statistical power was satisfactory, the numbers of patients in the RI and EI groups were relatively small. Third, because of the sampling process, participants of RI and EI groups were unequal, which might also weaken the representativeness of findings in this study. Fourth, it appeared to be difficult to compare the utilization of CGU-BIPCS with other intervention programs in the literature (Mittenberg et al., 1993 (Mittenberg et al., , 2001 Ponsford et al., 2002) , since each program might focus on different components of PCS and use different coping strategies to ameliorate symptoms. Fifth, although PCS endorsements have been compared between patients with MTBI and healthy participants, the symptom validity measurement was not directly evaluated to verify patients' symptom manifestations, which might be over-reported or under-reported. Sixth, the psychometric properties of the mCPCS, such as test-retest reliability, were relatively lower (r = .67), which might weaken the representativeness of PCS evaluation in this study. Finally, multiple factors, such as observable brain pathologies (Yang, Hua, Tu, & Huang, 2009 ) and coping strategies (Kendall & Terry, 1996) , which might significantly influence the reporting of symptoms of PCS, were not analyzed in the present study.
Conclusions
The results of the present study revealed a potential untoward effect of utilizing early HE for intervention and reduction of PCS symptoms. Thus, it is merited to prevent from this iatrogenic effect. It should be more careful when presenting information regarding the symptomatology and prognosis of PCS in the acute post-traumatic period to patients suffering from MTBI. Moreover, tailoring the HE to specific symptom manifestations after MTBI will be considered necessarily.
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